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(54) Title: POLYACENE COMPOUND AND ORGANIC SEMICONDUCTOR THIN FILM 

< 

_ (54) %Ha)«ft: 7K'jr-bMbd*at;*«*SH*»H 

C*"} (57) Abstract: Disclosed is an organic semiconductor material which exhibits a high mobility and is excellent in solubility in solvents 
^■■^ and oxidation resistance. Also disclosed are an organic semiconductor thin film having a high mobility and an organic semiconductor 
OP device with excellent electronic characteristics. A transistor structure is obtained by forming a thin film of a pentacene compound, 
wherein halogen groups are introduced at positions 6 and 13 and aliphatic hydrocarbon groups are introduced at positions 2, 3, 9 and 

o 

10, on a silicon substrate wherein a gold electrode pattern is formed as a source/drain electrode. 
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[0003] ^^SMtoflsi-fcu-cra, atfy^^i^tr^i^, zKyt'n— /v, *°yft7xyf 
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12 3 4 
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jr^is^ Tiy/V^ ^^r/V^ T/V^/^^^/V^wVS. TV^-M^sX 

T^K^, ^T/S, iyy/v^, ^/v^7^°hK, ;vK7-rK5£^ ^/v^^KK, x/vtf^/v 

fc. fb^CD ^<d»:<z>x<z)5^— g&te^n^vs-efe^ «te*#llc^--e&£o 
[0015] i^-e, r , r te7k^c^-cfc3r^w*U/\ 

3 4 

[0016] R , R £R , R t<D'J??£<bh— ^fS, 5S*£LTgt^#|^?P^cL-CV^r^ 

12 3 4 

[0017] $e>tC R , R , R , R ©5^ , irl6^>^**cr41J^-hl5|UT'C*>5^3SW*L'< 

12 3 4 

[0018] $e>lC »<DXcD5^^#I^M3^rV^-efe«9, -^cD5^^<^2f@(D/Mn>r 
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[0022] ^hK, *mfi<Dh7^j^fe, ?— bmm, mm$m, y—^-mm, Kw^ti 
[0023] isb\^ ^^(DtfVT^ik&yocDm&jfm^ ^r^^/^mmw-^M^x. 
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[0027] fcfcU ) rp<DR , R , R , R <©5*>4"fc<£S>~8Ptt, T 

12 3 4 

/s, -r^y*. t^kjEx ^T/m, v-y/vs, ^/v^hS, ^/v^ks, v^/k^k 

1 2 3 4 5 6 

tU/M3y^3sXtt*^l^^"t?*>5o fcfcU X , X , X , X , X , X (D^T^/nu^V 

1 2 3 4 5 6 

[0028] ^PJ<Z)l:Kti^-iy* 0 yTir^M3»f*^^ TfE<D^^£ (IV) -e^t£*b5 £5 

^*^^#i-§^yTi-^^^«^^«it^«tKn^^yTi-^M^#: 

ffcot, (DTxRatl&t^— »R , R , R , R &mx.%tbhi^ tfrfE^yrir 
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mcj^tr , r , r , r &t&&\yx:\*^mmm*)&ft<Dfcmm*<D5ib{>te<bi> 
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[0031] ^K^tKndrv-^yr-fe^^^, _hfBO^^(lII ) "C^$n5«t5 

[0032] ^sw^aHyr-feWk^tt, ^ftv>^(D^yr-fe^#^(D*#^fB]cD«§i5(— 
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[0034] -rfc*?^ *mm<DtfVT j t>'fc&mz, m^^m&^mmi-^tthK, mm< 



[0035] 



[0036] [HH]6, 13-v^tm-2, 3, 9, 10-y^hy^^/^>^±XD 'H-NMR^^^f 
[®2]6, 13-v ? ^nn-2, 3, 9, lO-Thy^^iy/^^^^^^^CDXMM^^ 
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1 2 3 

4 

ftmwjM$tfk7kmm<DM&tmm^ m±i5urxh^tmi-^<, 2^_li5 
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[0072] M^Ma^ft^ISIte. •^o^| 3 H tt^^^(DTO^^^'l4 ) ffi^i 

[0074] ^©3^ri#l!ilSS$H5t>©"Cf*^v , »ds, ii^rri^— M^©^<— ^ 

[0075] ^WO#»^*fr*JRtt^yT^i6aP^ii5V VL£tf*#1«rCfc«9, 1 X 10" 4 cm 2 
/V-s^_h-efe5^i!^W*bV\ «fc«90*L<fctl X 10" 3 cm 2 /V-s.B*_L~efo*9, 

X 10" 2 cm 2 /V«sfi*_h-Cfc5„ 

[0076] z<D£5t£mm¥mfcnf&&m^zzk\z£Q, ^u?hv~?*, 7*h^?*, ✓wa- 
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m^/nM^^e/pM^^jg/m^^v^^^^fctf fett^o ^ut, 

[0081] ^#:^T-^^nt6*a¥^#:»J^^lfBX^Wa¥^#:»^ffii:«^i:©! 



3 Q £(DJ;5&^«^£^5¥*#^fcJ\ ¥1 



WO 2005/080304 



17 



PCT/JP2005/003111 



[0082] 7fc&m<D¥^{ttt&&&ttbixm\f^5>m&fc. m^m^-^m 



[0083] Sfc, J^iH^iBfii ^ W^BElfc, ^^^iC^fcT^^V^SHftKLT, 

, *9^>*t^— F9WV©K9<4>*, mmis^(D^V, sVisX&x^v—jr, 



[0084] ^K^^^fffc*^^ IC#— K, ^-h^-K, ^tF«^^^*5 

fcoTt^M-efeott, raa^iiffl nTIB-C*>5o -<£>IC#— K, 



[0085] tsbK, *mm<Diim¥mfom^-x?4*—}?, ^yi^— g^flEtsr^rrs 



[0086] ££>^ ^W(D^tt6^##:^^^^^LTflJffl*r5^^^-e#, 

/*4Hrtesyr> jfiL^-fe^, ftiScti^-, KTMWk, W%-^y^-m, M*(D±>y-K 
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[0087] 23fm&fiLX, *mm&£t>izM t fc&}\zMmirZ> 0 

[0088] lMMffll:6, 13-^nn-2, 3, 9, lO-^h^^/W^^-fc^tf^JE^] 

2, 3, 9, lO-^h^^^rV/V-e, 13-^^^ir>-dr/^649mg^h7tKn77^( 
THF) 30ml^^$^C^^, ^^by^Ahy^/l^V— hOTHFSSRCai 
lmol/ 1000ml) ^r5ml*Px., ^^#fflMT-ei20#^^Pf^jS^$*f' o #£>*b 

bKZJO, 6, 13-> ? fcKndrv'-2, 3, 9, lO-^h^^vVl^^-fe^^SJ^Alft 
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[0089] Mfc5] 




[0090] %totlfH6 9 13-v ? tKn^rv--2, 3, 9, 



WO 2005/080304 



20 



PCT/JP2005/003111 



[009 1] FAB-MS (NBA) : m/z = 649 

[0092] 'H-NMR(ppm) : 5 0. 88RXF0. 91 (m, 12Hh 1. 35 (m, 16Hh 

1. 48RXI1. 52 (m, 8H) , 1. 63^.1^1. 67 (m, 8H) „ 2. 75 (t, 8H), 5. 74 (s, 
2H), 7. 58 (s, 4H), 7. 80 (s, 4H) 

^*#HMT^^V^T, N-^nn^^v-W^K382mg^v ? ^nn^^^40mH^ 



-20°C K^MVtio ^LT, £W/WVK7^K0. 32ml^£TbfcfL 10^ 
;#Lfc 0 #ibtbfc?§}fe, 6, lS-vWndfv^, 3, 9, 10-Th9^i^/^>^ 
ir>231mg^v ? ^nn^^20ml^^^:^^MTU MTIt-Tf^o<«9£ 

[0093] 7K^Px.TKJ^^T$^cfe, ^nn*/W^£tJ£^^£^mU W^tS^ 
IMfP^^K-egfe^Lfcm, ffi&^^^-ClfcMUho ^MWf^^WafiS^Sr* 

f£#&6, 13-^1313-2, 3, 9, 10-^h7^ d rv / /V-^^ir^74mg^#^^fc o r 
<^KJ^^*5^1|X^tt30%-efco/c 0 
[0094] #6>tLfc6, 13-^1313-2, 3, 9, 10-^h9— ^rvvW^^-fe^cloV ^t, SfA 

[0095] FAB-MS (NBA) : m/z = 684, 682 

[0096] 'H-NMR(ppm) : 5 0. 90RXM). 93(m, 12H) N 1. 35^.1^1. 39(m, 16H), 
1. 48RXI1. 50 (m, 8H) , 1. 71RU1. 80 (m, 8Hh 2. 77 (t, 8H) , 7. 76 (s, 
4H), 9. 01 (s, 4H) 

imm^mi^mm^mm^mi^ vc] 

mi&CD£yte]^X&J$,lsfc6, 13-^1313-2, 3, 9, lO-Th9^^->/\^<>?1z> 
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;B#^:20#r^)bT, |fi¥l20nm<D6, 13-^1313-2, 3, 9, lO-^h^-^rv^V 
[0097] #£>*Wci6, 13-^nn-2, 3, 9, lO-^h^^^/^^ir^lf ^Jg^X^ 

«Kn=l, 2, 3, 4)«fij§^ Z.(DmmVmiZ£9mm<DWMifett%tte4. 2nm 
X*foZ>Z.b&frfr^tc 0 6, 13-^1313-2, 3, 9, 

Ofttt^[o](Dft$^4. 0—4. 2nm-t?$>5^7$^ 6, 13-^1313-2, 3, 9, 10- 

[0098] [W1l^ll#:*Wo^T] 

n^K--^^^b-e^^--K--^^fc->'y^^«(^:$200nm(7)^^blf^B 

y — >m (^-T^/Vft) f£ 20 nu /-?y — (^-Y^/H|>M) 500 /z m-efe§o 

[0099] ^.(DX^mu^— >&i&)&&thf^yy=i>^m±.\z., ±Mtmwk<Dtt°>^— v 

^£«96, 13-^13^-2, 3, 9, 10-^h^^/V^^yir^J^^cU Y"7> 

[oioo] flh^^y<z>>y^^*££-y— I^lt, y— ^'Vu^y-mMM^MM/^fe 
E&$l£$(JfeUh 0 wmia^ *f— h®±£-iov/^ib-40v3rc, iov^5/y°-e^ 

03£r#H) o ^©S«i*©^-bSi±ftm^t*^l]S{4, 5X10" 3 
cm 2 /V'sX&of'o 

[0101] [^ife^!j2:6, 13-^1313-2, 3, 9, lO-^h^y^tyw^yir^tf)-^] 
[ ^#:(7)^^^oV vC] 

2, 3, 9, 10-7^b9y°i3tVV-6, 13-^^-fe^y^357mg^THF50mH^# 
$*fcgt(^, ^C^ky^-^hy^/^V— hcDTHF^m(^SS»lmol/1000 
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^px.T^fpLfc^^, ^mmttftm, mm, &xm&nBkrrz>z.b\z3:v, q, 13- 

[0102] #£>iWc6, 13-^tKn^ri> / -2, 3, 9, lO-^h^/nfcVV^X^-fe^oV^T, 

*^b?nn*/W^i§^£L-Cffl V vr\ ^M^T^^^^i (NMR) *^KMI| 

[0103] 'H-NMR(ppm) : 8 1. 05 (t, 12Hh 1. 67—1. 77 (m, 8Hh 2. 76 (t, 8H), 
5. 78 (s, 2HK 7. 61 (s, 4H) , 7. 81 (s, 4H) 



-20°C ^£PLf' 0 *rLT, $WvK*/K7-fK0. 66ml^STbfcfL 10# 
^hthfcMm^ 6, 13-v ? tKndrv'-2, 3, 9, lO-T^^nfcT/W^* 

[0104] 7k&M%.xRm&mT ?vv*/\'j>>x»Rffc±)$mm&#iMu ^mmtt 
mn±mfo^mfrvfc$k, ish'^^-eeiiiLfco #mwb^©#mb§«is:» 

3, 9, 10-^h^ntW-<^ir^38mg^#^tLfCo £<DSJ&fc*5fr5JDt4*f210 
[0105] #£>*lfc6, lS-v^tm-2, 3, 9, lO-^h^nfcVl^^ir^o^-C, ff*^ 
[0106] FAB-HRMS (NBA) :m/z = 514. 2208 (ff-^fit= 514. 2194) 

[0107] 'H-NMR(ppm) : 8 1. 08 (t, 12H) N 1. 73—1. 82 (m, 8H) , 2. 76 (t, 8H) , 
7. 76 (s, 4H), 9. 01 (s, 4H) 

WlM(D£5 ^LT^/&Lfc6, lZ-i??un-2, 3, 9, lO-^^nfcVV^^-feV 



WO 2005/080304 23 PCT/JP2005/003111 

^t^Iifffl^^^y^yS^li^tVn- h([Hl^M: lOOOrpm, [H^B# 
^:10#r^)bT, m¥l20nm(D6, 13-v^i3i3-2, 3, 9, lO-Th^tt' '/V^-ls 

[0108] nhfltz.Q, 13-^nn-2, 3, 9, lO-^h^ntVv^^-fe^J^J^X^ 

^<Dmm^M^£vmm<vMiM i fe^'Mm*z4. 3nm^&3^^^ 0 f Co 6) 13 

-v?^an-2, 3, 9, XQ^Y^xi^iV^^^^^CD^M^ fo<D^1fi2. 2—2 
. 4nm-e&&rfc5^ 6, 13-v^i3i3-2, 3, 9, lO-^h^^ntV^^-fe^^^ 

[0109] CW^^friiWo^T] 

n^K--^^^b-e^^--K--^^Xfc^y^^«(^:$200nm(7)^^blf^B 

>m (^-r^/i^ft) so ,u m, (^-y^/h|>M) tesoo m-efe§ 0 

[0110] ^OJ;5^m^^^— >-^^$^->y=3^^_h^, _h?B^IWI#^t 0 ^— h 
^£<96, 13-^1313-2, 3, 9, lO-^h^^dtVv^^ir^m^^L, h^v? 

[oni] flh^^^^y^^K^— }^l-c, y-^'K^'yliFloiil/IJi 
E&$l£$(jfeUh 0 wmia^ *f— hSJ±^-iov/^ib-4ov3rc, lov^^-e^ 

o ^^^fp^cD^— hmffi^#tt^^^>6^#l!]ig«, 5X10"W /V-s 

[0112] [^ife^!j3:6, 13-^1313-2, '/V^^^-fe^cD^^] 
[ ^#:(7)^^^oV vC] 

2, 3-^13^-6, 13-^^^ir^/>'314mg^THF60ml^^^?§- ; frfc^lS 
fc x ^jSf^y^i^y^/V/FV— hOTHF^m (^tSttlmol/ 1000ml) £:6ml 
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mistime mmmzftm, mm, ^xin^mm-^tK^ , e, i3-^tKn^-> 

[0113] C^yTir^b^^Mit^t-oVNT] 

^*#HMT^*5V^T, N-^nn^VW^Kl. 0s&i??w*#^60mUZ.fj$) 



#bfc c #£>*Lfc^#etc, 6, 13-i^fcKn^V-2, 3-^ntr/^^-fe^317mgS: 
[0114] ^K^Px.-CSJS^T$^rfcfe, ^Do*;WSft»f^iti]L, W^tS^r 

^^TK-egfe^bf-m, WBH'^^A-cieMLfeo *atB^<^4lM&^ 



[0115] #£>ttfc6, 13-^t2a-2, S-S^n^/W^^i^fco^-C, ICft^flf^Tofc 
[0116] FAB-HRMS (NBA) :m/z =430. 1258 (tf#{il =430. 1255) 

[0117] 'H-NMR(ppm) : 6 1. 08(t, 6H) N 1. 73—1. 82(m, 4H) , 2. 75 (t, 4H) , 7 
. 38 (dd, 2HK 7. 75 (s, 2H) „ 7. 99 (dd, 2H) „ 9. 00 (s, 2H) , 9. ll(s, 2H) 

itf|j£Oj;5^bT^/&Uh6, 13-^1313-2, 3-v ? ^°i3fcVV^^-fe^^*#H 

#HM^-e^y=3^*^_h^^t°^=3— h([Ufe3SS: lOOOrpm, [UfeB#^ : 10#K 
)LT, flf/¥80nmtf>6, 13-^i??nn-2, 3-i/:/tit7w<^i?^J^7F^cLfc 0 
[0118] #^>tbfc6, 13-v ? ^tin-2, S-^ntV^^ir^lf^JK^X^SJff^^J:^ 
^flfU^jjt:, (00n)ffiiCffi^-T5ia*fj|fe(n=l, 2, 3, 4)dS«JH$^ -OffiK 
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, S-^^tW^^-fe^^^-^ftfi^lBl^ft^^^. 0—2. 4nm~?&&Z.bfrh, 6 
, 13-yytm-2, 3-^atV^^ir^^-^^l^rt^doV^-C, ^»*#^r 

[0119] [W^^fl^WoV^] 

y — y (^i^/yft) f*50 ix m, /n^— (^•-r^/Hl'M) {3500 ,u m-Cfc£ 0 

[0120] ^<£>j;5&*^y— >&i&)&£tif->v=i>mu±K. ±mtmm<Dtt°>=i— h 
[0121] fih^y^y^yy^y^&^r— htiyc, y— ^•Kw^msp^^s^/miE 
o ^(DmMmnm^^—vm&^^hMttMmm^ o. io C m 2 /v-s-e 

[0122] [Hife$j4:6, 13-^1313-2, S-^^^r^/V^y^iryO-^^] 

2, 3-i?^^-i//V-6, 13-^^yi?^/^334mg£THF50mH^#£i^fc|§ 
TK^ky^^^hy^/k^V— hOTHF^^^iS^lmol/ 1000ml) £11 

cp^pb^m^, mmm&ftM, mm, RxiM^m-r^tKx^o, e, 13-. ytKn^ 

[0123] [^yT-feW^#)(DM5t^■&^-oV^T] 

^^#ffl^T^*5V N-ynti^yyyy^KTSOmg^-yycitiy^y^mH^ 

-20°C^£PLfc o -^LT, -yy^/V^/vy^KO. 64ml£MTbfc#, 10# 

#bfc 0 ^htvfcMWK, 6, ls—ynKndf-y^, 3-y^:ary/i^^yi?^336m 
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[0124] 

[0125] 
[0126] 

[0127] 



[0128] 
[0129] 



m^^m^x^mutM, mm^^^xmm^±o mm^^mmmm^u 
jee®*u mhntcmm&^y— /^bmtm&n ^ mmfts, i3-v^tm-2 

/ ^— o 

FAB-HRMS (NBA) :m/z = 514. 2193 (ff-^fii= 514. 2194) 

'H-NMR(ppm) : 5 0. 92 (t, 6H) % 1. 30—1. 50 (m, 12H), 1. 68—1. 76 ( 
m, 4H), 2. 74 (t, 4H) , 7. 37 (dd, 2H) „ 7. 71 (s, 2Hh 7. 98 (dd, 2Hh 8. 9 
6(s, 2H), 9. 08 (s, 2H) 

mT&(D£ylcL,X&)&lsfc6, 13-^130-2, 3-i^^;y/w<^i?:/^it#H 



ffflM^-e^nySiK^tVn- MlUteM: lOOOrpm, [UlifeB#P B 1 : 10#^ 
J3fJf:iOOnmcD6, 13-^^^13-2, 3-S^^/l^^i?^-#Ig^^$cLfc 



nhfltcQ, 13-v^nn-2, 3-v^ =3ri//^^-fe^^J£^X^HI^f&^«J; 
«9^*rb^m, (OOn)fi^^i-^ mmmn=l, 2, 3, 4) ^HPJ^ -(Dffi^ 
EE^ttel. lnmX$b&Z.b&ftfrotio 6, 13-^^1^-2, 3-^-^^r^/^^ir^ 
#^cDft$ft^[B]<D;ft£#S2. 2—2. 5nm-efe§r^^, 6, 13— 3-v 5 ^ 
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l^m &*YfrV£k) fe50 ix m, (^-Y^/Hg) {3500 ju m-Cfc£ 0 

[0130] ^<DJ;5&M^— ^m^tif-yV=^>mU±K. -kmtmM<Vtt°ls=i—b 

[0131] ^Eh^^^^^y^^^KSry— h^LT, V— ^-KW^mW^m^/mjE 

o h*ffi^#tfe^b^fc#Wlgf3\ 9X10" 3 cm 2 /V-s 

[0132] [^Jfe^!j5:6, 13-^n^-2, 3, 9, lO-^h^^iy/W^^ir^tf)'^^;! 

Hii01ll^l^#^LT, 6, 13-v ? tKndri/-2, 3, 9, lO-^h^^rvvW^^-fe 

[0133] c^yr-feWb^^Mit^^ovNT] 

-20°C ^£PLfc 0 ^LT, v^/K*/K7^K0. 20ml^£TbfcfL 10^#bfc 
o #£>tW"d#?S^ 6, 1 3-^1^133^-2, 3, 9, 10-^h^drv//k^^ir^l50 
mg^THFlOml^^^d^feMTU iTHTt^o<^^at-C#|&L 

[0134] *^P^.TS^^^T$^rfc^, ^nn*/W^£tj^^^ttmU W^tS^r 
^fp^^K-C^Lfcm, ffi&^^>?^f&&Ut, ^rftMB^o^rBS^Sr^ 

>-^=ar^^tCD^^MV>fc)^T»^ff5^. M#&6, 13-^0^-2, 
3, 9, 10-^h7— ^>7l^^i?>-30mg/^#ib;Jxfc o i<DSj£^3otf3lWra:17 
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[0135] 
[0136] 

[0137] 



[0138] 



[0139] 
[0140] 



FAB-MS (NBA) :m/z = 774, 772, 770 

^7^mit^nn^;V^m^t\^Xm\^X, ^S^TM£^;£iJ&(NMR);* 

'H-NMR (ppm) : 6 0. 92 (t, 12H). 1. 30—1. 53 (m, 24H) , 1. 68—1. 78 
(m, 8H), 2. 77 (t, 8H) , 7. 77 (s, 4H) , 9. 05 (s, 4H) 

m^.(DX^\CL,X^^fc6, 13-^13^-2, 3, 9, lO-Tby^i/S^^-te 



fc 0 ^^^m^ffl^^-e^y^^S^it^t^-hdHl^M: lOOOrpm, 
[UfeB#^:10#^)b-C, Jg|ffl20nm<D6, 13-^u^e-2, 3, 9, 10~Tb9^ 

#ibtLfc6, 13-i^/n^— 2, 3, 9, lO-^h^^r^/V^^-fe^H^JK^X^ 
\mffimz£V)fr%fl,fc.M;^ (00n)ffit^^«[U»(n=l, 2, 3, 4)^«J$ 
r<DB^£g^lf*2. 2nm-e^r^^^ io fc 0 6, 13-^0^-2, 3, 9, 10- 
^Y7^^;V^>$^W^(D&1&^fa(D^-fi2. 3—2. 7nraXfoZ>^-bfrh, 6 
, 13-^13^-2, 3, 9, 10-^Y7^^y/V^l/$±> / 7 $^feWWkMz.$o\^X, & 

nm^—^hx^—^—y°^tif-yu^mm(m^2oonm(Dmmitm^mm 

y— i^m (^-r^/vft) 1^50 n m, y<y— (^i^/H|>M) fi500 n mXfoZ> 0 
^£«96, 13-^0^-2, 3, 9, lO-^h^^^/V-O-^ir^JH^^L. by> 
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[0141] Wcv^VT.z^yy^wmif— htLrX, v— ^-Kw>-m»i<Dm^/mBH 
o z.<DmiMmnmi&cosf— hm&^^^^Mt^m&i^ o. oi4cm 2 /v- s -e 

[0142] [^»!)6:6, 13-^1^^-2, 3, 9, 10-^h^;7 o nfc7l^<^i?^<Z)^$c] 

c ^ r H m^^m^ov vC] 

HiMf^^^^l^^L-C, 6, 13-i/t\?ti^-2, 3, 9, 10-^h^°ntV^^ir 

[0143] [^yT-feWb^®Mit^^-oV^T] 

-20°C^^Lf' o ^L-C, vW/K*/k^K0. 28ml£MTWh|£, 10^t#Lfc 
o '&htlfcMw\Z.. 6, 13— ^tKn^^, 3, 9, 10-^h^^tit:V^^-fe^l50 

-C18B#^S^^fc 0 

[0144] mmmm^mj±m^u mm^n-^^->^ij\\K.x^m^tc 0 ^lt, ^©as^ 

|£#&6, 13-^13^-2, 3, 9, 10-^h^^nt°/V-<^^ir^37mg^#^^c o 
[0145] 13-^^13^-2, 3, 9, vt\ WA. 

[0146] FAB-HRMS (NBA) :m/z = 606, 604, 602 

[0147] 'H-NMR(ppm) : 5 1. 07 (t, 12Hh 1. 75—1. 78 (m, 8H) , 2. 76 (t, 8H) , 
7. 77 (s, 4H), 9. 06 (s, 4H) 

m7&<D£?KVX&)$l,fc.6, 13-^0^-2, 3, 9, lO-^h^/ntVl^^i?^ 
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-2, 3, 9, lO-^h^^dtV^V^ir^^^L^o 
[0148] #£>iWc6, 13-^13^-2, 3, 9, lO-^h^/ofcV^^ir^J^JMXl 

m%tmz.£Vtt$fvtiMi^ (oo^Bf^^-r^dijfr^Cn^i, 2, 3, 4)tmm£ 

-v^d^e-2, 3, 9, 10-^h^atV^^-fe^^-»fttt^"fB]^ft$^2. 2— 
2. 4nm"efc^r^^^, 6, lS-v^n^e-2, 3, 9, 10-^h^:/t2fc7w<^i?^ 

[0149] imm^fcm^K^^x') 

[0150] ;i<Z><fc5&®i^*— ^^$tL/->y^^X«-h^, _h|E£l^#U:LT6, 13- 
i?-7tt-2, 3, 9, lO-^h^ntV^^ir^lf ^J&U bT^Xfm&bl, 

[0151] m.v'y^^co^v^wm:^-- vtvx^ y— ^-v^^i/mm^nM/nM 

o -Om^t&fP^^y— h«EE^#tfe5^3^«>^S[lStt^ 0. 05cm 2 /V-sT? 
[0152] [HJg^tl7:6, 13-v^n^E— 2, 3-v?:/infcVw<^i?^<D^j5£] 

^ifef?!l3irs!il^L-C, 6, 13-^tKn^>--2, 3-^:/nt;7w<^-fe^#fco 
[0153] [^yT-feWb-^^KD^jt^&icloV^-C] 

^£#ffl^CTl£:*3Vv"C\ N-^n^e^yv/W5K552mg^rTHF20mH^^$-^r, 
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-20°C ^£PLfc 0 ^LT, v^/KVV^KO. 33ml^i&TLfcfL 10^}l#Uh 
o ^htif'^W^. 6, 13-^1^3^-2, 3-^:7°nfc7v-<^i?^150mg£rTHF 

[0154] ^mww&mzm^, mt\^n-^^->^m^.x^m\^tz. 0 ^l-c, ^©aa§- 

^#^6, 13-^13^-2, 3-^:/i3fc7l^^1^30mg;^#ibtLfc o r^J^^ 
[0155] #btL^6, 13-^0^-2, 3-^7°nt°;^y^ty toV SCm^W^fo 



fc 0 ^liKT©l!)tfc§o 

[0156] FAB-HRMS (NBA) :m/z = 522, 520, 518 

[0157] 'H-NMR (ppm) : 5 1. 09 (t, 6H) % 1. 76—1. 82 (m, 4H) , 2. 77 (t, 4Hh 7 
. 40 (dd, 2H), 7. 79 (s, 2H) , 8. 02 (dd, 2H) „ 9. 10 (s, 2H) „ 9. 20 (s, 2H) 

Wli&(D£y {ZL,X^^Lft6, 13-^0^-2, 3-^Pf;^y^ty^ii# 
BI^-e^nn*;VAl«L, W^fe^^OtitteO. 2 «»%) £#fc 0 f^lt 
^^H^^-Ci/y^^SSii-Jg^U-C, Jg|/¥l20nm<D6, 13-^0^-2, 3 

[0158] ftbtlltG, 13-^:7^^-2, 3-i?^ti\i°;V^>>$^MWl&J£1§yMmWm^ 
«9^Wb^^ (00n)B^^1-3tm#fll(n=l, 2, 3, 4) ^^ij^ ^©Sf| 
^M.K^0nm(Dm^^mt2. 4nmXfo%^tfrftl)^fc 0 6, 13-v^n^e- 
2, 3-i/^tt°/V^^^^ft^<DM$&jj\*}<V-g:£&2. 0—2. 4nm-C&§r^fb^ 
6, 13-^13^-2, 3-v ? ^l^tV^^^-fe>'^f*■#J^rt^*5V^-C, ^<^ft$4 

[0159] (ft|^#:g^[CoV^-C] 

nSK- ^KC^tr— K— ^^^y^^t^(S:$200nm(D|^^blI^B 
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l^m (^-T^/Vft) f*50 ju m, (^i^/H|>g) {3500 /z nrCfeSo 

[0160] ^^$tL/c^y=3^*«_h^, _h|Bi!l^l#^bT6, 13- 

[0161] mby^xpfDi/V^mm&V—bbL-X, y^-KWViiFIOlI/iff 

o ^(Dmnmum^^—bmfci&ft^bMtc&mm^ o. i3cm 2 /v-s-e 

[0162] [HJg^ll8:6, 13— 3-i?^?-/V^l/?~tel/(D&)&] 

2, 3-i?^7-/V-6, 13-^^ir>-dry^l50mg^THF30mH^^$-fr^^lR 
^ N ^K^by^^AMJrc^/V^V— hOTHF^?g(^S^mol/1000ml)£3. 2 

tpmi^fzm^ mmm^m, mm, Rxm^mkt^t^^ 6, 13-^tKn^ 
[oi63] mT^ik&m<Dmm3om\^\^x~\ 



[0164] a^T-feh^hy/V-C^A?) ^?5fe#-r^^, *B#?fe6, 13 

[0165] #£>tbfc6, \3-Wnn-2, 3-v^^vV^^ir^oV^ ffm^flf^T ofc G 
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[0166] FAB-HRMS (NBA) :m/z =404, 402 

WkMik?vv-fc;VJ*%:mWkblsXm\^X, mUKXmMM^M (NMR) ^ 

[0167] 'H-NMR(ppm) : 5 1. 40 (t, 6Hh 2. 82 (q, 4H) „ 7. 39 (dd, 2H) N 7. 78 (s 
, 2H) , 8. 00 (dd, 2H) , 9. 05 (s, 2H) „ 9. 13 (s, 2H) 

#H^ c t 5 "C^y= I > / S^_h^M^bT, flH/¥90nm<D6, 13-^tm-2, 3-v^^- 

[0168] #£>*L;fc6, 13-v^£m-2, S-^^/^^ir^^JtS^x^SMi^i^ 
#*rUfc*&&, (00n)ffi^^i-§HIiffH(n=l, 2)«$IJ$^ ^OffifigSgllt^ 
£^J^<Df^ H *&^imi. 7nm-efe§r^^^, 0 f Co 6, 13-v^tin-2, 3-v 5 
3^/^>-^i?^5H^;K$^|RJ^;K£/^l. 7—2. OnmX&&Z.bfrh, 6, 13-v" 
^nti-2, 3-^^/l^^i?^HHWJ^ftt-:&V^ ft^-tD-gcm&^U^^. 

[0169] [Wra^fMfWov^] 

l^m (^-T^/Vft) {350/i m, (^i^/H|>8) {3:500 nrefeSo 

[0170] ^<Di5&m*^— ^^$tL/->y=3^s«_h^, ±Mtmm^xQ, 13- 
[0171] mvy^^^y^mm&'f— vtx^x^ y— ^•Kw^mffir^^m^/miE 

tiiisi^ateUho -^comta*. hmj±^-iov^^-4ov^-c\ lov^^^-e^ 

o ^mMftjfw^^— Ymzm^^h^tzMmmt, sxio'W /v- s 



^— o 



o 
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[0172] [MMM9:6, 13-v^nn-2, 3-0*^UZsiZttis) '<>'tt>'<D&)&] l^f^fe 

xrpmvtcm^ mmm&frm, mm, stw^itsriia^ 6, 13-^kp 
[0173] {tf])T^ik&m<Dmwvm^^x~\ 



-20°C ^£PLfc 0 ^LT, v^/^/V^RO. 3ml^£TLfcLfL 10#; 
#Lfc 0 %hfitzMwK. 6, 13-^11^^-2, S-^W^^vO^^ir^S 
7mg^THF3ml^^$-fr^^^Tb, MT*l-T^^o<l9^^^-e#?ab 

[0174] *^P;tTSJ£»T£i^cib, ^nn*/W^£tJ£^^£^mU W^tS^ 

ma-k&fo-efmut&, i^n^!?AtKiLfc 0 «£tB^o^4»$£^ 

-2, S-^^U^^^-^^-fe^Smg^t^tb^o r<DSJ^^*5it§l|X*«13 
[0175] #6>tL^6, 13->^t2n-2, S-^^l^^^^^ir^o^T, WMftVf 
[0176] FAB-HRMS (NBA) :m/z = 392 N 390 

mTk^b^titi^/vA^^^b-cfflv^-c, ^m^tm^*^ (nmr) ^ 

[0177] 'H-NMR(ppm) : 6 6. 09 (s, 2H) N 7. 21 (s, 2H) „ 7. 43 (dd, 2H) N 8. 04 (d 
d, 2Hh 8. 90 (s, 2Hh 9. 16 (s, 2H) 



^— o 
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o 
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